Appendix E--Gail Charnley, " Democratic Science: Enhancing the Role of
Science in Stakeholder-Based Risk Management Decision-Making,"
Health Risk Strategies, Washington, DC, July 2000



Democratic Science

Enhancing the Role of Science in Stakeholder-
Based Risk Management Decision-Making

Gail Charnley, Ph.D.
HealthRisk Strategies
Washington, DC
July 2000



FOREWORD

This report was prepared at the request of the American Industrial Health Council and the
American Chemistry Council in response to their concern that the growing use of stakeholder processes
in environmenta risk management decison-making has the potentia to compromise the integrity and
importance of science as aguide to risk management. As stakeholders themsalves, those organizations
believe that dl stakeholders should recognize that scientific information and science-based risk andysis
are centra dements of effective risk management. Their concern is that without the factua knowledge
provided by science, risk management prioritieswill be misdentified and risk management resources
will be misdirected.

This report seeks to draw lessons from case examples of stakeholder processes, both
successful and unsuccessful. 1t focuses on the role of science in risk management decisions made by
convening groups of stakeholders who met, debated, and either agreed or disagreed about appropriate
actions. For example, it evauates efforts by stakeholders convened to determine whether MTBE
should be added to gasoline, to make decisions about cleaning up DOE weapons Stes, and to preserve
ar qudity in Alaska. This report does not focus on policy decisions made by regulators, debated in the
media and in the courts, where different stakeholders disagreed about the nature of the scientific
evidence related to the decisons. In other words, it does not evaluate EPA Administrator Browner's
chloroform decison, the events that led to the high-production-volume-chemicd testing initiative, or the
politics of using disagreements about scientific uncertainty as atrade barrier.

Thereis anotable absence of literature on the combination of science, stakeholder processes,
and decison-making. Y et thereis considerable debate about how science gets used in stakehol der-
based decison-making, suggesting that thisis an arearipe for sudy and empirica research. It isthe
hope of this author that the contrast between the somewhat haphazard information on which this report
is based and the importance of this topic will provide an incentive to others to study this subject with
greater rigor.
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Executive Summary

Involving stakeholders in making decisions about the best ways to characterize and manage
risksto our hedth, safety, and environment has been recommended increasingly over the past decade.
This trend reflects a move towards increased democrati zation of risk management decison-making.
One concern about increasingly democratic risk management decision-making is whether stakeholders
have the ability to respect and preserve the role that science can play in informing decisons. Some
argue that greater stakeholder involvement will margindize science; others argue that decison-making is
dready tyrannized by science and scientific experts and that involvement of non-scientific, non-expert
stakeholders represents a needed swing of the pendulum back towards an emphasis on socia values.

Risk assessment has emerged over the last two decades as the dominant paradigm in the US,
and increasingly e sawhere, for including science in regulatory decison-making about the best ways to
manage threats to hedth and the environment. But because both science and judgment play important
rolesin risk assessment, decisions about the nature, extent, and appropriate response to risks remain
controversid. This controversy is exacerbated by the inherent uncertainty of science, and by the
concern that those in control of the science can use this uncertainty to serve their own ends. The case
examplesin this report illugtrate the problem of resolving technically intensive policy disputes, aswell as
the chalenges and difficulties associated with using risk assessment as one input to decison-making by
stakeholders when the credibility of the underlying science is either in doubt or inconsistent with
stakeholder concerns.

The successful case sudies examined in this report used stakeholder processes to establish at
the outset what the role of science would be in the risk management decision; in effect, practicing
Democratic Science. In each case where Democratic Science was practiced, science played an
important role, but arole that was shaped by stakeholder values to address their concerns and that was
able to inform an evolving understanding of the scope of the problem. The report concludes that
scientific integrity ismaintained and its credibility is assured when stakeholders are involved in deciding
how science is used to answer their questions and in obtaining the scientific information needed to
answer those questions. In other words, the case studies demongrate the effectiveness of implementing
what the Nationa Academy of Sciences report Understanding Risk cdled the “andytic-ddiberative
process’ and what the Commission on Risk Assessment and Risk Management outlined with its
framework for stakehol der-based risk management decision-making.

Making effective risk management decisons will continue to be a struggle as we seek to give
fair condderation to both science and vaues and to find the right bal ance between andysis and
ddiberation. A Framework for Democratic Science is described here that uses stakeholder goas and
concerns to guide the use of technica information in risk management decison-making as part of an
iterative analytic-ddliberative process. In the context of the Democratic Science Framework,
stakeholder values help clarify concerns about potential risks and risk management gods. Questions
that must be answered to address stakeholder concerns are articulated and the factud information



needed to answer those questionsisidentified. Stakeholders then identify and agree on whom should
be responsible for obtaining the needed factud information. After the needed scientific information is
obtained, it is combined with other information and used either to re-frame the problem and risk
management goals or to guide decison-making. In the case examples described here, amode that
seemed to work well involved establishing agroup of scientific experts that al stakeholders agreed to;
by working closdly together through collaborative andysis, the scientists were able to understand the
basis for the stakeholders' concerns and the stakehol ders were able to understand the role that science
could play and to participate in generating data. When the adversaria groups involved in adecison can
jointly oversee and participate in the research needed to resolve scientific and other technical issues
underlying a policy debate, they have the means to assure themsalves that other stakeholders are not
meanipulating the analyss.

This report draws its conclusons from afew readily available case sudies primarily because
virtudly dl of the research that has sought to identify the determinants of successful public participation
in environmenta decision-making focuses on process-oriented socid goa's and does not evduate the
role of science. Not surprisingly, risk assessors have tended to focus on risk controversies and socid
scientists have focused on socid dimensions, research in this areawould benefit from teams comprising
both risk assessors and socid scientists. Research is needed that includes determinants of how science
has been included in stakehol der-based decison-making and how its role has had an impact on process
outcomes. An anaysis of the socid factors that contribute to differing interpretations of scientific
information and how science weighs as afactor in decison-making is aso worthy of more focused
research. Finally, more rigorous study is needed to determine whether, as some cynics suspect, most
risk management decisions are made on the bagis of palitica expediency. The extent to which good
science or efforts at stakeholder collaboration have any red influence remains to be determined.



1. Introduction and Background

Managing risksto hedth, safety, and the environment is evolving beyond being the sole purview
of regulatory agencies. More and more risk management decisions are developed and implemented
using collaborative processes involving consultation and cooperation among stakeholders, including
regulators, regulated parties, advocacy-based organizations, and the genera public. Thistrend
congtitutes a move away from the unilaterd, technocratic, regulatory model of risk management
decison-making toward more inclusive, democratic, non-regulatory processes, reflecting the
democratic ided that people should beinvolved in their own governance (English 1996). Growing
stakeholder-based decision-making is thought to be a response to alack of public trust in risk
management decisions made by government and industry; expanded public avareness of
environmenta, hedlth, and safety issues; increased socid expectations for improved environmental
qudity; changesin information technology; and the desire by business and government to demondirate
responsiveness to public concerns (Y osie and Herbst 1998s). At the same time, it is a natura
outgrowth of the interest group plurdism mode of adminigtrative action in which regulatory agencies act
as brokers for the many relevant interests and perspectives on problems within their jurisdictions
(Stewart 1975).

A number of organizations have made recommendations concerning the need for increased
stakeholder involvement in decison-making. In its 1997 find report, the Commission on Risk
Assessment and Risk Management (Risk Commission) concluded that a good risk management
decison emerges from a process thet licits the views of those affected by the decison, so that differing
technical assessments, public vaues, knowledge, and perceptions are consdered (Risk Commission
1997). The Risk Commission’s report aso stated:

Stakeholders bring to the table important information, knowledge, expertise, and
indghtsfor crafting workable solutions. Stakeholders are more likely to accept and
implement arisk management decision they have participated in shgping. Stakeholder
collaboration is particularly important for risk management because there are many
conflicting interpretations about the nature and significance of risks. Collaboration
provides opportunities to bridge gaps in understanding, language, vaues, and
perceptions. It facilitates an exchange of information and ideas thet is essentid for
enabling dl parties to make informed decisions about reducing risks.

In its 1996 report, Understanding Risk, the Nationd Academy of Sciences carefully avoided
using the term “ stakeholder” but noted that risk management processes must have an appropriatey
diverse participation or representation of the spectrum of interested and affected parties, of decison-
makers, and of specidigtsin risk anayss, a each step (NRC/NAS 1996). The report defined
“affected parties’ as people, groups, or organizations that may experience benefit or harm as aresult of
ahazard, or of the process leading to risk characterization, or of adecision about risk, noting that such
parties need not be aware of the possible harm to be consdered affected. “Interested parties’ were



defined as people, groups, or organi zations that decide to become informed about and involved in arisk
characterization or decision-making process (and who may or may not be affected parties).

The Western Center for Environmenta Decision-making asserts that public involvement can
help gather information; creete forums for the exchange of technica information and public opinion; hep
participants make better decisons about environmental problems; accelerate (but not guarantee)
change; and begin to reclam the legitimacy of government by demondtrating a recommitment to public
debate (Western Center for Environmental Decision-making 1997). The US Environmenta Protection
Agency (EPA) recommends building stakeholder partnerships for environmenta improvement because
doing so promotes voluntary environmenta management, shifting the responsibility for environmenta
qudity from government to a partnership that includes industry. It dso opens up the evauation and
assessment process to those parties—customers, workers, and local communities—affected by the
choices that industry makes (US EPA 1995). Building on that theme, the American Chemistry Council
requires as part of its Responsible Care® program that member companies seek and incorporate
public inputs into their products and operations (American Chemistry Council 1999). In addition to
EPA and industry, states, municipdities, the governments of other indudtridized nations, and the US
Departments of Energy and Defense, among others, dl rely increasingly on stakeholder processes to
help make decisions about ther activities that have potentia environmenta hedth impacts.

Despite the common-sense gppeal of stakeholder-based processes, they have been criticized
for severd reasons. These include the substantid investment of time and resources required; the
liklihood that they will heighten, not dleviate, conflict; the difficulty in identifying and facilitating the
inclusion of truly representative stakeholders; the possibility that they are actudly counter-democrétic
due to increased representation of specid interest groups; and the concern that when nontechnical
people are included in decision-making, the scientific or technicd and factud basis of a problem or
solution will be distorted, triviaized, or ignored. The latter concern arises partly because of the
difficulty scientists have communicating technica information as part of stakeholder ddiberations and
partly because decision-makers often percelve nontechnica stakeholders as being more legitimate
representatives of socid vaues (US EPA 1995). It can aso be attributed to nontechnical stakeholders
suspicion that science can be distorted to support different stakeholders points of view.

Assessing the impacts of stakeholder processes to date requires clarification of the many
different types of processes that have been conducted and evaluated. Stakeholder involvement can
range from nationdl and multinationa decision-making, such as that associated with implementing the
Clean Air Act or the North American Free Trade Agreement, to community-based decision-making,
such asthat associated with the cleanup of contaminated Sites. It can mean negotiated rulemaking
efforts (“reg-negs’), such asthat which created the microbid disinfectant by-products rule for drinking
water, or comparative risk projects such as those conducted by statesto help set risk management
priorities. They can be directed towards setting exposure limits for chemicals, as were a number of
attempts by the US Occupationa Safety and Hedlth Administration to set workplace Permissible
Exposure Limits, or towards identifying the sources of public hedlth problemsin a disadvantaged urban
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areq, like South Bdtimore. Some types of stakeholder processes convened by regulatory agencies
require consensus and some do not; some are binding and some arenot. That is, someresult in
recommendations from the mgority of participants that regulatory agencies are not required to
implement, but may take into account when making the ultimate risk management decision.

Stakeholder processes inform regulatory decison-making, but do not congtitute decision-making;
regulatory agencies may benefit from the outcome of a process but mugt, in the end, take the find, legd
respongbility for adecison. Asaresult, evaluating the “ success’ of a stakeholder process can be
somewhat difficult. Of course, stakeholder-based risk management does not have to be initiated or
conducted by regulatory agencies. Regulated parties, for example, may initiate risk management efforts
on their own in collaboration with other stakeholders, asthe dectric utility industry did when it invited
Environmentd Defense to hdp them identify cleaner power production technologies.

Much of the concern about how scienceis used in risk management decision-making results
from how science is used or abused when risk management policies are debated by stakeholdersin the
absence of aforma process. For example, the globa controversy over the safety of genetically
modified organisms and the reactions in the UK to bovine spongiform encephditis (BSE), in Belgium to
dioxin in chicken feed, and in the US and Europe to phthaatesin toys are dl stuations where
stakehol ders—government regulators, the media, advocacy organizations, industry, and
consumers—are debating appropriate risk management actions in the absence of an organized
framework. Deciding what risk management actions are appropriate generally depends on some
agreement about the nature and extent of the risks; in those cases, stakeholders disagree about the
nature and extent of the risks mostly because they disagree about the underlying science. Some
stakeholders argue that because the science is uncertain and the risks potentialy severe, extreme risk
management actions are warranted. Those stakeholders assert that it is up to the proponents of a
potentid risk (e.g., toy manufacturers) to demondtrate its safety; they aso tend to mistrust any
proponent-sponsored scientific research or claims of safety. Other stakeholders argue that the science
IS not uncertain, or at least not uncertain enough, to warrant extreme actions; these stakeholders aso
tends to argue that the consequences of extreme risk management actions are disproportionate to their
benefits. In either case, Paul Sovic argues that whoever controls the definition of risk controls the
rationa solution to the problem a hand; defining risk thus becomes an exercise in power (Slovic 1999).

In generd, many decisions that people make about risk management in our dally lives are not
made on the basis of science or facts, but on the basis of perceived fairness. If people made decisons
on the basis of scientific facts or quantitative risk estimates done, they would not smoke cigarettes or
eat doughnuts, and would drive only reluctantly. Science and concepts of risk are not irrdevant; many
people have stopped smoking, many who continue to smoke know thet they are at increased risk of
lung cancer, and people know that doughnuts are not good for them. However, risk isalso asocid
construct, with most people making decisions about risk based on a complex set of perceptions that
include familiarity, harm, benefit, vaues, dread, voluntariness, and other factors (Slovic 1987), and on
what they hear from a few people quoted in the newspapers or on televison. Newspaper and
televison reporters cover risk on the basis of rarity, novelty, commercid viability, and drama, not on the



bass of relative risk (Graham 1998). In the absence of formal stakeholder processesin which
nontechnical stakeholders work together with technical stakeholders so that the former come to
understand the technica issues and the latter come to understand the nontechnical issues, the self-
interest of dl parties—described as the Rashomon effect, in which different parties give differing
accounts of the same Situation, suiting that party’ s interests (Mazur 1998)—will dominate risk debates.

Much of the literature on stakeholder processes focuses more on providing guidance for
edtablishing and conducting them and less on evauating their successes, failures, and impacts. While
the emphasis on the former is not misplaced, more research is needed on the latter. Resources for the
Future has a project underway that is identifying the successes, failures, and impacts of public
participation in environmenta decison-making by evauating about 250 case sudies (RFF 1999) usng
an evauation framework based on socia gods (Beierle 1999). Moretypicd (but dso vaduable) isa
report from the Western Governors Association assessing the vaue of loca stakeholder involvement
efforts at two Stes (Belsten 1996). The 1998 report by Y osie and Herbst, based on case studies and
extendve interviews, is probably the most recent and comprehensive andytic evauation of the issues
and chalenges associated with managing stakeholder processes (Y osie and Herbst 1998b). In generd,
the literature indicates that stakeholder processes vary substantidly in terms of process qudity and
influence on policy outcomes. Most studies also agree that stakeholder processes are not atrangitory
phenomenon but an important development that reflects a fundamentd change in the way environmental
risk management decisons are made.

This report relies primarily on case examples. Although there isagood literature on science
and decison-making and on stakeholder processes and decison-making, thereis very little that
examines dl| three aspects together. The report uses information from the case examples to draw
conclusions and make recommendations about ways to improve or enhance the role of sciencein
stakeholder processes. By focusing on science as part of a decision-making process and not solely as
an outcome of a process, the report attempts to avoid the difficulties inherent in identifying objective
measures of scientific or technica qudity. It reiesinstead on whether stakeholders can resolve
scientific conflicts as the bagis for evauation.

2. TheProblem: Uncertainty, Credibility, and Communication

The root of most debates about the role of science in risk management decison-making isthe
fundamentaly uncertain nature of science. Maost highly subjective, contradictory, or incorrect scientific
clams occur in the areas of uncertain knowledge, or in the application of well-established knowledge to
novel or anbiguous situations (Mazur 1998). Uncertainty alows the participants in a debate to
generate competing technical andyses to support their conflicting policy arguments (Mazur 1975).
Surprisingly often, disagreements on key technica points remain unresolved and scientific uncertainties
remain unaddressed, undermining opportunities for resolving policy debates (Adler et d. 2000).

The essentid problem with the “dueling scientists” gpproach is that the adversaries recognize



that each group can manipulate or ditort its andyss to support its policy position. The resulting
suspicions make it difficult for any one participant to generate technical information that will be credible
to the other participants (Busenberg 1999). When no common ground of technical knowledgeis
achieved, itsrole and importance in ddliberation can be diminished or iminated.

Poor communication about the role of science in arisk management decision-making process
a0 leads to misunderstanding and suspicion. It is often the quaity of the communication—not the
technica information itsdf—that stands in the way of finding common ground (Hance et d. 1938).
Problems arise when participants misunderstand the extent to which science can and cannot provide
answersto their concerns. If nontechnical stakeholders do not understand the science or therole it can
play in decison-making, it is unlikely to play asgnificant role. If the scientists or technicaly oriented
stakeholders do not understand what the real concerns of the other stakeholders are, then science—no
matter how well deployed—will not solve the problem.

This section uses two case examplesto illugtrate the problem of resolving technica policy
disoutes. Thefirg involves competing scientific knowledge cdlaims and the second, conflicting gods and
communication falure anong the participants.

Case#1: Valdez, Alaska (Busenberg 1999). Large volumes of crude oil are shipped in the Prince
William Sound region of Alaska, with oil loaded onto tankers at the port of Vadez a atermind
operated by the Alyeska Pipdline Service Company (Alyeska). Alyeska had supported the
edtablishment of a Regiond Citizens Advisory Council (RCAC) to help oversee environmenta
management of the marine ail trade there. The RCAC and Alyeska engaged in two mgor disputes
involving technicaly based policy issues. In the first, a suspicion that science was being distorted to
support the industry’ s desired outcome led to a stdemate, with the technical issues ultimately ignored in
the risk management decision-making process. The participants in the second dispute, perhaps learning
from the lessons of the firg, resorted to a collaborative process instead (see Section 4).

Thefirgt disoute involved the impact of crude oil vapors emitted by the oil terminal on air quality
inthe city of Vadez. Alyeskahad commissoned aseries of ar quality studies that examined the levels
and sources of airborne volatile organic compoundsin Vadez and the RCAC convened a panel of
scientists to evauate the results of the sudies. The pand agreed with the findings regarding the levels of
ambient airborne benzene but disagreed with the method used to identify the source of the benzene
emissons. The two groups of scientists then generated contradictory knowledge claims regarding the
sources of benzene, with the RCAC concluding that 90% of it originated at the oil termina and Alyeska
concluding that only 25% originated there. The RCAC asked Alyeskato ingtal vapor control systems
and Alyeska refused, unless a significant hedth risk could be attributed to the termind. Interviews
revealed that the Alyeska scientists questioned the vdidity of the RCAC modes and that RCAC
scientists believed the Alyeska results had been manipulated to support the industry’ s arguments.

Mutud suspicions of distorted communication arisng from clams of mistaken and manipulated andyses
led to an impasse, with neither party accepting the other’ s interpretation. In the absence of acommon



foundation of knowledge, further discussion stdled and the Vddez air qudity debate remained
deadlocked for two years.

Case #2: Baltimore Community Environmental Partnership (US EPA 1999a). Southern
Bdtimore is an indudtridized area with alarge concentration of industrid, commercid, and waste
trestment and disposd facilities. Mgor facilitiesinclude chemica manufacturers, petroleum storage
facilities, amedicd wagte incinerator, the city landfill, and a municipal wastewater trestment plant, 11 of
which report air emissons to the EPA Toxics Release Inventory. Additiond facilities, such asthe city
waste incinerator, alarge sted mill, and two utility power plants, are located nearby. Altogether, more
than 175 chemicds are emitted from facilities in the areg, leading residents to rank air quality first on
ther list of concerns a a community priority-setting meeting. In particular, community resdents were
concerned about the possible public hedth consequences of exposure to the combined emissions from
dl theindudtrid, commercid, and waste treatment and disposd facilities located in and around their
neighborhoods. A Community Environmenta Partnership? had been started in southern Bdtimore as a
community-based gpproach to environmentd protection and economic development. A subcommittee
of the partnership comprising representatives of different community sectors was formed to address air
qudity, while a separate subcommittee was formed to address community hedth. The gods of the ar
quaity subcommittee, co-chaired by one resident and one industry representative, were to determine
whether current levels of air toxics resulting from industria emissons in partnership neighborhoods
might affect community hedth and to recommend actions to improve air qudity. All decisonswere
made by consensus.

The air qudity subcommittee chose to use a risk-based screening method to help provide
information on the potentia health risks associated with airborne chemicasin partnership
neighborhoods. The approach used standard methods to identify chemicals from air pollution sources
that might pose the greatest hedlth risks. Three successive screens of the origina 175 chemicals of
potential concern identified four chemicals as being of most concern to the partnership neighborhoods.
Of those four, only benzene emissions were estimated to result in arborne concentrations above the
subcommittee’ s screening level, suggesting that locd industrid emissions do not pose a threet to public
hedth inthat area. Petrochemica storage facilities in one neighborhood were identified as the primary

!Eventudly, the debate was superseded by implementation of the 1990 Clean Air Act
Amendments and an EPA draft rule requiring a 95% reduction in the emissons of dl hazardous air
pollutants from the Vadez termind. Alyeska responded by ingtdling vapor controls. Thus the risk
management action taken was in response to impending regulatory requirements, not a result of any
determination of potentia hedlth effects by a stakeholder process.

2The Community Environmenta Partnership comprised community residents, businesses,
organizations such as locd schools and the Johns Hopkins School of Public Hedlth, loca governments
(Bdtimore City and Anne Arunde County), state government (Maryland Department of Environment),
and federal government (US Environmenta Protection Agency).
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source of the modeled benzene, but contributed only 12% of the measured ambient benzene
concentrationsin the area. Mobile sources were thought to account for most of the ambient benzene
concentrations but mobile sources were not considered in the screening exercise, which looked only at
jpoi Nt-source emissions.

The limited scope of the subcommittee’ s investigation produced adilemma. The subcommittee
wanted to focus on facility-related point-source chemical emissons and to develop concrete
recommendations to improve community hedth. Asit turned out, the study found that the point sources
evauated were not likely to be a sgnificant contributing factor to community heglth concerns. By not
including a potentialy important source of ar pollution—mobile sources—in the sudy, the
subcommittee did not have enough information to develop the most effective recommendations. Thusit
is possible that poor air quality does contribute to public health problemsin South Batimore, but by
faling to look a the whole picture, the sudy could not answer the question. The relationship between
the limited scope of the subcommitteg s work and its ability to make recommendations for improving
community air quality and health was not adequately discussed, understood, and agreed to at the
beginning of the effort.

When the participants redlized that the results of the study were not going to be able to show
what some expected—that indudtrid air emissons posed risks to their hedth—the environmental
advocacy group representatives resigned from the subcommittee. In aletter to EPA (timed to be
released one day before the study results were made public), those who resigned (and others who had
not been involved in the project at dl) stated that they were “ degply committed to the Partnership’s
ultimate god: the discovery of more effective ways to reduce pollution through the reinvention of
traditiond regulatory programs.” That goa had nat, in fact, been articulated and agreed to at the Sart
of the effort. The letter authors went on to say that what they had sought by participating in the project
was “ared opportunity [to develop] a new and deeper understanding of the environmenta conditions
that threaten us and [to debate] the best way to address those problems’ [emphasis added]. Thus
those who resigned had started with the assumption that the environmental conditions they were
addressing posed risks to their hedlth. When that assumption was not borne out by the results of a
process they had agreed to and participated in from the start, they resigned in an attempt to discredit
the process and findings and to maintain thelr adversarid position. In thisway, the conflict became one
less about what science was rdlevant and more about whether science was rdlevant. Scientific
legitimacy was appeding when it suited the needs of the environmental advocacy participants, scientific
information was sought as a means to buttress their beliefs, not to answer a question or solve a
problem.

While the Bdtimore Air Committee process did not exactly fail, its results did not have the
support of al participating stakeholders. It was not able to use science to change views, solve a
problem, or develop aconsensus. One problem was that the environmentd activists were the only
community resident representatives involved. Broader community representation that did not rely on
only one sector or viewpoint would have created better conditions for an effective deliberative process.



The process should have clarified at the outset what the science would and would not alow the study to
accomplish and how the science and the political agendas of some stakeholders conflicted. Involving
participantsin collecting actud datato verify the estimates of the air contaminant exposure modes might
have contributed to a shared understanding of the results of the study and improved its credibility.
Finally, by taking alonger-term view of the deliberative process and an iterative gpproach to problem
definition, the two subcommittees formed to address air quality and community health separately might
have been combined. This study could have been one of severa steps taken towards answering the
larger question, What factors contribute to hedth problems in the community? By focusing on the
narrow question it did, it could not answer the broader public health concerns of the community.

3. Science, Precaution, and Risk Analysis. The Challenge

The case examplesin Section 2 illustrate some of the challenges and difficulties associated with
using risk assessment as an input to decision-making by stakeholders when the credibility of the
underlying scienceis either in doubt or incongstent with stakeholder concerns. Despite such difficulties,
risk assessment has emerged over the last two decades as the dominant paradigm in the US and
elsewhere for including science in regulatory decison-making about the best ways to manage threats to
hedth and the environment. Risk assessment isaway to organize scientific information in aform thet is
meant to provide a useful input—both quditative and quantitative—to risk management decison-
making. Risk assessment is not the only input to decison-making, of course; socia, economic,
feadhility, legd, equity, and political condderations aso play important roles. The chalengeisto
maintain arole for risk assessment and to preserve the integrity of science when decison-making is
influenced by many nontechnical factors. Asthe casesin the previous section show, doing S0 is
particularly chalenging when risk management decisions are conducted as collaborative efforts among
stakeholders with differing technicad knowledge levels, interests, gods, and world views.

3.1 Evolution of risk assessment as the scientific vehicle for informing risk management

Before risk assessment became a well-recognized and codified discipline, a precautionary
gpproach often guided risk management decison-making in the US for many years. For example, in
the 1950s the Delaney clause required the Food and Drug Administration to ban outright food and
color additives that had been shown to produce tumors in humans or laboratory animas. In the 1970s,
alegd badsfor aprecautionary gpproach was established when the Environmental Protection Agency
was required by the Ethyl decision to proceed with its plans to ban leaded gasoline even if the science
was not strong enough to be able to prove exactly what the benefits of removing lead would be (Ethyl
Corp. v. EPA. 541 F.2d 1 (DC Cir.)(en banc), cert. denied, 426 US 941, 1976).

In 1980, however, the Benzene decison overturned the precautionary basis of the Ethyl
decision and substituted a risk-based principle by establishing the need for some form of evaluation asa
bassfor deciding if arisk is“sgnificant” enough to deserve regulation (Industrial Union Dept., AFL-
ClO v. American Petroleum Inst., 448 US 607, 1980). A series of Executive Orders requiring cost-
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benefit analyss of proposed decisons aso fueled the demand for risk assessment, because the benefit
of environmenta regulation istypicdly the risk reduction thet it is predicted to achieve.

To alarge extent, the body of US laws that seek to establish practices that will ensure
safety—or at least mitigate risk—from chemicd or other contaminant exposures were established
before risk assessment emerged as adiscipline. Mot of the methodology of risk assessment was
developed in reaction to the calls by these laws to define limits on exposure that will “protect the public
hedlth with an adequate margin of safety” or lead to “areasonable certainty of no harm”. That is; in
passing the laws, the US Congress caled on the regulatory agencies to develop means to assess risks
S0 asto define exposure levels that would achieve the Stated qualitative goa's of hedlth protection
(Rhomberg 1997).

Thus, in response to the Executive orders, the Supreme Court, and Congress, the US has
moved away from a precaution-based approach to regulation and risk management and substituted a
risk-based gpproach, abeit one that incorporates precautionary assumptions. Until recently, however,
little attention has been given to the complications of reconciling the scientific process of risk assessment
with the needs of democratic procedure (Kasperson et a. 1999).

3.2  Roleof stiencein risk management decision-making

Because both science and judgment play important roles, risk assessment is controversidl.
Often, the controversy arises from what we do not know and from what risk assessments cannot tell us,
because our knowledge of human vulnerability and of environmenta impactsisincomplete (Risk
Commission 1997). Nonethdless, because of its scientific underpinnings, risk assessment generaly
condtitutes the vehicle for including science in risk management decision-making. Thus, risk assessment
is based on science to the extent possible and on judgment when necessary.

The importance of assuring a strong technical basis for risk management iswell recognized. In
Understanding Risk, the Nationd Academy of Sciences acknowledged that reliable technica and
scientific input is essentia to making sound decisions about risk (NRC/NAS 1996). The report
recognized scientific analysis as the best source of rdiable, replicable information about hazards and
exposures and as being essentia for good risk characterization. Relevant analysis, in quantitative or
quditative form, strengthens the knowledge base for ddliberations,; without good andys's, stakeholder
processes can arrive at agreements that are unwise, not feasible, or smply areflection of who
possesses greater politica power. The chief chalenges are to follow in practice anadytic principles that
are widely accepted and to recognize the limitations of andyss.

The Western Center for Environmental Decison-making concurs, stating that a* better
environmental decison” isonethat is based on a better understanding of the relevant science. Public
attitudes can change public policies, but they cannot change the laws of nature, e.g., the chemistry of
ozone depletion, the physics of ar pollution, or the neurctoxicity of lead. The normd politica
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processes of reaching decisions by compromise will produce bad resultsif they assume that a natura
system or physical law can “compromisg” aswel. Risk managers have a specia obligation to ensure
that the public understands the technica congtraints imposed by the naturd world (Western Center for
Environmental Decision-making 1997).

Scientific and technical experts bring substantive knowledge, methodologica skills, experience,
and judgment to the task of understanding risk. In addition to their speciaized knowledge, scientists
bring a capacity to build systematic and rdiable ways of andyzing and interpreting information about
new stuations (NRC/NAS 1996). At the same time, the nontechnical public can contribute vauable
knowledge and information to the factual bads of adecision. It isimportant to dicit and facilitate the
incorporation of such knowledge in avaid scientific framework.

Although, to a great extent, science provides the factua basis for decision-making, it may not
aways be neutra and objective as a decison-making tool, even when it meets dl the tests of scientific
peer review. According to the National Academy of Sciences (NRC/NAS 1996):

Good scientific analyssis neutrd in the sense that it does not seek to support or refute
the daims of any party in adispute, and it is objective in the sense that any scientist who
knows the rules of observation of the particular field of sudy can in principle obtain the
sameresults. But science is not necessarily neutral and objectivein its ways of framing
problems[or] in its choice of assumptions. . . Evidence that science has been censored
or distorted to favor particular interested parties has long been a source of conflict over
risk characterizations.

Nonethdess, scientific data and knowledge form the building blocks necessary to ground consensus-
seeking deliberations and to promote confidence in the process and its outcome (Adler et a. 2000).
Objectivity and subjectivity are reative, not absolute, and scientific knowledge is considered more
objective than other systems of belief about the naturd world. And while science hasits subjective
elements, modern science does discover red features of nature—viruses, ions, planets, gravitational
attraction, electromagnetic radiation, supernovas—in away that other methods of knowing cannot
(Mazur 1998).

Integrating science into amulltifactorid decison-making processis chalenging because science
adoneisnot an adequate basisfor arisk decison. Risk decisons are, ultimately, public policy choices.
A specidid’ sroleisto bring as much reevant knowledge as possible to participantsin a decison,
whosejob it is to make the value-laden choices. Good scienceis a necessary—in fact, an
indispensable—basis for good risk characterization, but it is not a sufficient basis (NRC/NAS 1996).

3.3  Science, judgment, and democracy

The role of experts and technica knowledge in ademocracy is frequently debated, particularly
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in the context of environmental hedlth and ecologicd risk management. The debate centers on conflicts
between the “world of vaues, ethics, palitics, and life philosophies’ and the “world of information and
technica expertisg’ (Yankelovich 1991). Scientists have been accused of faling to place ther effortsin
an adequate socid context, believing that science is separate from socid factors or that socia factors
play minima roles (Brown and Mikkelsen 1990). Some describe the choice as one between “Almighty
Science versus Nature” (Jackson 1999), where Nature represents al that is good and democratic and
scienceis evil because it “subdues’ nature, presumably through empiricism. Even 1saac Newton
recognized that hypotheses about nature that are not based on empirical evidence “have no place’ in
science, however (Van Doren 1991). Others assert that “new frontiers of scientific knowledge
developed not from a va ue-free forward march of science but from conscious decisions to examine
datain anew light and to seek new sources of data’ (Brown and Mikkelsen 1990); few, of course,
would suggest that science is vaue-free and most would equate the re-examination of data and the
search for more data with the scientific method itself.

Properly understood, the digtinction is essentidly one between information and judgment. As
David Y ankeovich has somewhat tendentioudy puit it, “In its eagerness to exalt the truths of science,
empiricism has, cruddy and blindly, undermined other modes of knowing, including public judgment . . .
American culture grosdy overvaues the importance of information as aform of knowledge and
undervaues the importance of cultivating good judgment. It assumes, fasdy, that good information
automatically leads to good judgment” (Y ankelovich 1991).

Thereisafdlacy that people sometimes succumb to, which isto assume thet if only the “right”
science were known or generated, the “right” answer or course of action would become apparent.
Thisbelief arisesin part due to misunderstanding science, in part due to attempts to mask needed
judgment as science, and in part because of the legd tradition in the US that relies heavily on
edtablishing afactud basis for decison-making. Regulatory decisonsin the US have to be judtified by
an extensve factud record that is subject to judicid review. Thefactud basisfor arisk management
decisonis highly vaued because, in the abosence of a complete factua basis or record, decisons are
eadly chdlengeable. Asaconsegquence, the judgmentd or less factually based component of risk
management decison-making is perceived as being less highly vaued, contributing to Yankeovich's
assartion that “In present-day America, a serious gap exists between the point of view of the experts
and that of the genera public” (Yankeovich 1991).

Nonetheless, both information and judgment are recognized as being essentid components of
decison-making (Y ankelovich 1991):

Although the struggle between experts and public has become adversarid, there can be
no such thing asthe “victory” of one side over the other. If the experts overreach
themsdves and further usurp the public's legitimate role, we will have the formad
trgppings of democracy without the substance, and everyone will suffer. If the public
dominates and pushes the experts out of the picture dtogether, we will have
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demagoguery or disaster or both. A better balance of power and influence is needed,
with each Sde performing its function in sympathy and support of the other.

The movement over the last severa years towards more inclusve and democretic
environmenta hedlth risk management decision-making processes reflects an atempt to develop better
ways to integrate socid, political, economic, and technica issues into fair risk management decisions; in
effect, to balance the scientists facts and the public’s judgment. As Y ankeovich put it, “When the
proper balance exists between the public and the nation’s elites, our democracy works beautifully.
When that balance is badly skewed, the sysem mafunctions. The chief symptom of imbdance isthe
nation’ sinability to arrive at consensus on how to cope with its most urgent problems’ (Y ankelovich
1991). It iscertainly the case that consensus on how best to manage risks to hedlth and the
environment is seldom achieved. It isaso not surprising that, as we struggle to seek theright balance in
order to achieve consensus, decisions often will be skewed, with scientific and factud knowledge
playing roles of varying importance and influence.

Robert F. Kennedy, Jr. contends that the issues of environment and democracy are intertwined
and insgparable, and that the environmental movement and the laws it spawned gave us “true
democracy in this country for thefirst time” (Kennedy 1998). He argues that the body of 19 mgjor
federa environmenta statutes passed since 1970 essentialy re-enacts the ancient doctrines of nuisance
and public trust and acknowledges that while we need industry, we aso have aright to a clean
environment. Risk assessment can play arole in hdping us decide how much risk society will tolerate if
it judtifies the destruction of an absolute right.

Some argue againg the wisdom of delegating environmental risk management decisionsto
either public stakeholders or experts, proposing market-based policiesinstead. Markets are
consdered truly democratizing means of decision-making due to the broad extent of public
participation. However, few of us are willing to rely on “democratic participation” stakeholder
processes to manage the financid risks associated with our savings and pensions, for example; we
should be unwilling to do the same with regard to hedlth and environmenta risks (Shogren 1998).

4. Striking the Right Balance: Approachesto Solving the Problem

This section uses case examplesto illusgtrate how different gpproaches to collaborative andysis
have been used to overcome the problems of distorted andysis, credibility conflicts, and poor
communiceation as stakeholders strive to give due consideration to both science and vaues. In each
case, the disputing parties collaborated to generate a knowledge base that al stakeholders understood
and trusted and that directly addressed their concerns.

Case #3: Prince William Sound. Following the dispute described in Case #1 (Section 2) between

the ail industry and the residents of Vadez, Alaskaover air quaity, a second dispute took place
(Busenberg 1999). The second dispute involved a debate over the capahilities of the tug vessels used
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to escort oil tankersin the Sound. Thetug vessels primary purpose was to help correct course errors
that might otherwise lead to collisons and ail spills. The RCAC (citizens group) proposed that the oil
industry deploy highly maneuverable tractor tug vessalsin one region of the Sound and an ocean rescue
tug vessdl with an enhanced propulsion system in another region of the Sound, on the basis that doing
so would reduce therisk of il spills. The ail industry opposed the proposa as an unnecessary expense
given that existing studies did not demondtrate that those tug vessels would improve safety. The all
industry then proposed to resolve the dispute by performing a comprehengve risk assessment of the ail
trade in the Sound. The risk assessment was to be jointly funded and managed through a steering
committee comprisng RCAC members, ail industry managers, and representatives of the two
government regulatory agencies with the gppropriate jurisdictions. To avoid “duding scientists,” the
Steering committee combined the industry’ s scientific experts with the RCAC' s scientific expertsto
form asingle research team. Later interviews found al parties agreeing thet if the oil industry hed
conducted the risk assessment on its own, no one ese would have believed the results. By having the
participants in the dispute structure and perform the risk assessment jointly, collaborative anaysis was
used to resolve potentidly adversarid technical disagreements.

There were severd benefits to using the collaborative modd. One benefit was mutua learning
among the participants. Frequent meetings led the steering committee to gain a better understanding of
the technical dimensions of maritime risk assessment and the research team to better understand the
problem at issue and to gather data it would not have otherwise. Steering committee members actualy
participated in data gathering with the research team. Ancther benefit resulted from combining
resources, making more money available to conduct the work. The results of the risk assessment were
accepted as credible by dl partiesinvolved in the issue, who agreed that hidden agendas or
conspiracies could not influence the collaborative process.

In response to the results of the assessment, the oil industry deployed an ocean rescue tug
vessd in the Sound. The risk assessment was not able to determine whether tractor tug vessels would
improve the safety provided by the conventiona tug vessels dready active, however. The governor of
Alaska decided the issue by declaring that tractor tug vessals condtituted the * best available technology”
as required under state law and the oil industry responded with two such vessd's on the basis of the
policy decison. Thus both science and politics played rolesin the outcome.

Case#4: MTBE and HEI. The 1990 amendmentsto the Clean Air Act established the Federa
Reformulated Gasoline Program to make recommendations about reformulating gasoline in ways that
reduce emissons of air pollutants from motor vehicles. One of the ways the program hastried to
reduce carbon monoxide emissons is through the addition of chemicas that increase the oxygen content
of gasoline, or “oxygenates” Methyl tertiary butyl ether (MTBE) is an oxygenate that has caused some
controversy because of disagreements aboit its effectiveness, its potentid to cause human hedlth
effects, and its ability to contaminate ground and surface waters.

The introduction of reformulated gasoline containing MTBE had dicited a number of complaints
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from workers and the genera public in some areas of the United States, including reports of unpleasant
odor, headaches, burning of the eyes and throat, and other symptoms of discomfort. In responseto
those concerns, the Hedth Effects Ingtitute (HEI) was asked by EPA and the Centers for Disease
Control and Prevention to convene an expert pand to review the available scientific information on
MTBE and other oxygenates and assess potentid risks to hedlth resulting from their use. HEI isan
independent, nonprofit corporation supported jointly by EPA and industry to “provide high-qudlity,
impartid, and relevant science on the health effects of pollutants from motor vehicles and from other
sources in the environment” (HEI 2000).

HEI convened a panel of scientigts to evaluate oxygenates but recognized that the scientists did
not represent the stakeholders. Appreciating that credibility in a broader context was needed, HEI
identified an advisory board comprising stakeholders to work with the scientists and to help formulate
the questions of concern. The advisory board members were representatives of environmental
advocacy organizations, industry, state hedlth departments, other government agencies, unions, other
scientids, and citizens. The first meeting included both the scientific pand and the advisory board so
that the initia problem formulation was conducted by both scientists and stakeholders. Together,
scientists and stakeholders clarified the scope of the evaluation and identified and interpreted the
needed scientific information. A draft report describing the study’ s conduct and conclusions was
reviewed by both groups. Although the substance of the draft and find reports did not differ
sgnificantly, both groups considered the review vauable because it improved the way in which the
report’ s message was communicated. The report concluded that risks from gasoline containing MTBE
were essentialy the same as risks from gasoline aone because any potentid risks from MTBE were
offset by its benefits (HEI 1996). Involving stakeholdersin the process that was used to reach that
conclusion added time and expense but, according to HEI president Daniel Greenbaum, the effort was
consdered worthwhile by EPA and HEI because credibility was maintained and stakeholders were
satisfied with the outcome (D. Greenbaum, persona communication).

A second inquiry into the impacts of oxygenates in gasoline benefitted from the lessons learned
during thefirst review. Thefirg review had flagged ground weater contamination by MTBE asa
potentia issue of concern deserving further sudy. The second review was able to focus on that issue,
putting the potential hedlth risksissue asde. The second review was conducted by a“blue ribbon
pand” convened by EPA and comprising representatives of al stakeholders (US EPA 1996). The
chdlenge for that panel was separating the credible science from the science influenced by stakeholder
interests. Because the pand was an effective blend of stakeholders and technically competent non-
stakeholders, the technical people were able to keep the stakehol ders honest, thereby maintaining the
credibility of the process and its outcome. The pand concluded that while current levels of MTBE in
ground water pose no health risk, they recommended dramatically curtalling its use due to potentialy
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widespread water pollution problems.®

Thus both reviews of oxygenates in gasoline demondrated the effectiveness of combining
scientists and stakeholdersin amanner that was able to maintain the integrity of the science while
addressing stakeholder concerns and assuring stakeholder “buy-in.” The scope of the second review
was guided by the outcome of the first, demonstrating how an iterative gpproach to problem definition
can help focus stakeholder efforts.

Case #5: Savannah River and CRESP. The Consortium for Risk Evauation with Stakeholder
Participation (CRESP) began operation in 1995 in response to a conclusion by a National Academy of
Sciences committee (NRC/NAS 1994):

The Environmental Management Office of DOE [US Department of Energy] needs an
independent indtitutional mechanism to develop data and methodology to makerisk a
key part of its decison making.

CRESP smission isto improve the scientific and technica basis of DOE'’ s environmental management
decisons, leading to protective and cost-effective cleanup of the nation’s nuclear weapons while
enhancing stakeholder understanding of nuclear wegpons production facility waste sites (CRESP
2000). CRESP isorganized to provide both guidance to and peer review of the evolving effort to use
risk-based methods and eva uations to shape cleanup decisons at DOE Sites.

One of the site cleanups that has involved CRESP is underway at DOE'’ s Savannah River Site.
The Savannah River Site was congtructed during the early 1950s to produce the basic materids used in
the fabrication of nuclear weapons, primarily tritium and plutonium-239. Today, the Site both stores
and is contaminated by high-level, low-leve, and liquid radioactive wastes as well as by radioactive
wastes, mixed with hazardous chemical wastes. Before CRESP was involved a Savannah River,
DOE, EPA, and the states had performed different risk assessments, obtaining conflicting risk estimates
due primarily to differences in assumptions about exposure to contaminants through fish consumption.
When CRESP became involved, its researchers concluded that the many conflicting assumptions about
fish consumption could be overcome by obtaining actua data to replace the assumptions, and
proceeded to work with locd residents to collect the data. Another risk assessment was performed,
monitored closdly by stakeholders, and anew risk estimate was obtained that was higher than previous
edimates. Nonetheless, risks from the gpproximately 3-millirem radiation exposure occurring through
contaminated fish were still considerably lower than risks from background radiation levels of 200-400
millirem. The new risk estimate appears to have been credible and accepted by the stakeholders who

3EPA is currently exploring whether MTBE can be regulated, and possibly banned, under the
Toxic Substances Control Act.
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participated because it directly addressed their concerns and because they had been involved in both
research planning and inits actua performance.

5. Conclusions and Recommendations

The limited case studies considered here suggest that a key to successful use of scientific
information in collaborative decison-making is Democratic Science—using a broadly based
deliberative process to help shape the technica andysis. Collaborative, Democratic Science-based
decison-making can determine which andytic techniques and information are used, interpret andytic
results, and use those results to guide decision-making or re-frame the risk management problem and
godls, as necessary. What each of the successful case examplesin Section 4 have in common is that
stakeholders agreed to use one jointly overseen group of scientists and agreed on what that group of
scientisss would consider. In that way, stakeholders choices were used to establish what the role of
science would be in the risk management decision-making process. In each case, science played an
important role, but arole that was shaped—through Democratic Science—by stakeholder valuesto
address their concerns. Through Democratic Science, science was aso able to inform an evolving
understanding of the scope of the problem. The integrity of the science was maintained and its
credibility assured because stakeholders were involved in deciding how science would be used to
answer their questions and in obtaining the scientific information needed to answer those questions. In
other words, the Democratic Science-based case studies described here demondtrate the effectiveness
of implementing what the Nationad Academy of Sciences report Understanding Risk cdled the
“analytic-ddiberative process’ (NRC/NAS 1996) and what the Risk Commission outlined with its
framework for stakeholder-based risk management decision-making (Risk Commisson 1997).

5.1  Framework for Democratic Science: Combining science and valuesin decison-making

Page 28 depicts a Framework Democratic Science, or aguide for using stakeholder goas and
concerns to guide the use of technicad information in risk management decison-making as part of an
iterative anaytic-ddiberative process. In the first step, stakeholder concerns guide the identification of
potentid risks and clarify risk management goals. I1n the second step, the questions that must be
answered to address stakeholder concerns are articulated. These two steps are critical to clearly
understanding the problem befor e attempts to solve it are made. Next, the factua information needed
to answer those questionsis identified. Such information need not be soldy scientific and might include
information about economic impacts, statutory issues, and demographics, for example. Stakeholders
then identify and agree on whom should be respongible for obtaining the needed factud information. In
severd of the case examples described here, amode that seemed to work well involved establishing a
group of scientific expertsthat al stakeholders agreed to; by working closdly together through
collaborative analys's, the scientists were able to understand the basis for the stakeholders' concerns
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and the stakeholders were able to understand the role that science could play and to participate in
generding data. After the needed scientific information is obtained, it is combined with other
information and used either to re-frame the problem and risk management god's or to guide decison-
making.

A smilar modd to the Framework for Democratic Science that is recommended here isthe
mode of cooperative discourse, or three-step participation model (Renn et a. 1993, Schneider et d.
1998). Inthefirgst step of that model, values and criteriafor judging different risk management options
are dicited from stakeholders, which in turn are used by a group of technical expertsin the second step
to guide the development of indicators or measures for evaluating the performance of each option as
compared to the eva uative criteria. For the second step, a group Delphi processis used to reconcile
conflicts about factua evidence and reach an expert consensus via direct confrontation among experts
representing diverse views (Renn and Kotte 1984). In the find step, citizens deliberate to evauate and
design palicy options based on knowledge of the likely consequences of each option and on their own
vaues and preferences, with input from the first two steps. The model of cooperative discourse has
been implemented in Germany to address energy policies and waste disposal issues and in the USto
develop dudge-disposa drategies, with mixed results.

It isimportant to acknowledge that science may not dways be the sole basis for a decision; in
many cases, it will be one—but not the overriding—oconsideration. The god isto maintain the integrity
and credibility of the science and to define aussful role for scientific information in decison-making.
That god can be achieved through collaborative analyss that generates a single body of knowledge that
will be accepted by dl the groupsin a policy debate as avalid basis for negotiations and agreements
(Ozawa 1991, Busenberg, 1999). When the adversaria groupsinvolved in apolicy debate jointly
oversee the research needed to resolve the underlying scientific and other technica issues, they have the
means to assure themsdaves that other stakeholders are not manipulating the analyss. This observation
is consstent with the general principa established by other studies of decison-making processes, which
have found that when people have an opportunity to participate in a process, they are more likely to
view itsresults asfair and credible (Thibault and Walker 1975).

* Interestingly, the thesis that participation increases credibility is dso consistent with other
cases, not discussed here, where community participation in scientific investigations improved the
credibility of the results within an affected community, but not necessarily within the broader scientific
community. For example, during the contentious debate that characterized the investigation and
litigation associated with the Woburn, Massachusetts community’ s belief that trichloroethylene-
contaminated drinking water was the cause of their leukemia clugter, the only scientific study that was
credible to the community was “The Harvard Study”. That study, performed by Harvard School of
Public Health scientists, began with a cooperative agreement regarding the extent and nature of
community involvement in the investigation itsdf (Brown and Mikkelsen 1990). It is possible, however,
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The following guiddines will help implement Democratic Science in order to maintain a useful
role for science in stakeholder-based decision-making.

1. Research and analysis should respond directly to stakeholders concerns.
2. All stakeholders should be involved at the research planning stage.

3. Stakeholders should collaborate with scientists to obtain data and other information.

4. Decisgon-making should beiterative, with technica information used to guide ether
decison-making or problem re-evauation, as necessary.

5.2  Suggestionsfor further research

Research teams comprising both risk assessors and socid scientists are needed. By operating
independently, risk assessors have tended to focus on science and decision-making while socia
scientists have focused on the socid determinants of decison-making. More rigorous sudy of science
in stakehol der-based decision-making would be facilitated by both types of scientists working together.

1. Therole of science in stakeholder processes. Virtualy dl of the research that has sought to
identify the determinants of successful public participation in environmenta decision-making focuses on
process-oriented socia goals. While some percelve that science suffersin the hands of stakeholders, it
isdifficult to evauate that perception objectively using the currently available data base because of the
emphasis on socid gods as evauation metrics. Little work has been devoted to evauating the role of
science. Research is needed that includes determinants of how science has been included in
stakeholder-based decision-making and how its role has had an impact on process outcomes.

2. Policy disputes resulting from differing scientific interpretations. This report has focused on
the role of science in forma, convened, stakeholder decison-making processes. Much of the genesis
of the concern over that role results from stuations that do not involve forma stakeholder processes.
Such disputes involve genera disagreements among stekeholders that arise partly due to differencesin
interpretations of the science that underlies particular actions and partly due to differencesin how
science isweighed againgt the many other factors that contribute to decisions about managing risks. A
rigorous analysis of the socia factors that contribute to differing interpretations of scientific information
and how science weighs as afactor in decision-making is beyond the scope of this analyss and worthy
of more focused research.

that if the Harvard Study had not supported the community’s belief regarding a causal association
between exposure and outcome, that it would not have retained its credibility with the community.
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3. Politics versus science. Some cynics argue that most risk management decisions are made on the
basis of political expediency and that neither good science nor efforts at stakeholder collaboration have
any red influence. More rigorous study is needed to determine whether and to what extent thet is
indeed the case.
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